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METHOD AND OPTICAL TRANSPORT NETWORK FOR 
PROVIDINGBROADCASTING SERVICES 

CLAIM OF PRIORITY 

5 This application claims priority to an application entitled "Method and optical 

transport network for providing broadcasting services," filed in the Korean Intellectual 
Property Office on June 2, 2003 and assigned Serial No. 2003-35270, the contents of which 
are hereby incorporated by reference. 

1 0 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a broadcasting service of an optical transport 
network, more particularly to a broadcasting service via a ATM-based optical transport 
network 

15 2. Description of the Related Art 

In a traditional analog broadcasting, entire channels are transmitted to a subscriber, 
and in response, a subscriber selects the desired channel by means of a TV receiver or a set 
top box (STB). In contrast, in digital broadcasting services, entire channels are attempted 
to b e t ransmitted t o a s ubscriber b ut t he s ubscriber i s u nable r eceive a 11 1 he c hannels t o 

20 choose a selection due to the limited bandwidth in the channel transmission medium. For 
example, each channel in a High Definition (HD) TV set requires a transmission speed of 
about 20M and each channel in a Standard Definition (SD) TV set requires a transmission 
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speed of about 3~~6M. Therefore, as the number of channels necessary for the digital 
broadcasting services increases, the digital broadcasting services require a transport 
network having a speed of several hundred M to several G so that the entire channel 
information can be transmitted to subscribers. 
5 Accordingly, in a digital broadcasting, entire channels are not transmitted to the 

subscriber's end. To address this, a gateway connecting a plurality of subscribers is 
provided to transmit favorite channels of the subscribers. In this method, data are 
transmitted to more than one cable subscriber through a hybrid fiber coaxial cable 
(hereinafter, referred to as HFC). Further, broadcasting data are transmitted after several 

10 broadcasting channels are formatted into a multi-channel MPTS (multiple program 
transport s tream) soastobes uitable f or a c able n etwork. Digital s ignals are t ypically 
transmitted through a QAM (quadrature amplitude modulation) transmission method, 
which enables several broadcasting channels to be tied together. In this method, since a 
channel bandwidth is limited, it is difficult to provide a broadcasting as well as the Internet 

15 at the same time. However, in the case of utilizing an optical transmission, it has no 
limitation in the bandwidth. 

In the existing HFC network, which employs broadcasting data suitable for a cable 
network, the broadcasting that employs 64 QAM is transmitted in a unit of 27Mbps tied 
together by means of light. Accordingly, for connection to an ADSL or a VDSL, an 

20 additional access device is necessary. 

FIG 1 is a block diagram showing the construction of a conventional optical 
transport network for providing digital broadcasting services. As shown, the conventional 
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optical transport network includes an optical line terminal (hereinafter, referred to as OLT) 
11 for converting digital broadcasting data received from broadcasters into optical 
signals, an optical network unit (hereinafter, referred to as ONU) 12, which is a user-side 
apparatus, for transmitting information received from the OLT 11 to a subscriber 13, and an 
5 optical fiber for connecting the OLT 1 1 to the ONU 12. 

Particularly, the ONU 12 includes a SDH (Synchronous Digital Hierarchy) to ATM 
processing section 103 for converting optical signals, which contains digital broadcasting 
data, received from the OLT 11 into electrical signals in an ATM format, an ATM cell 
conversion section 104 for dividing the digital broadcasting data, which have been 
1 0 converted i nto t he ATM format, i nto each ATM c ell, a b roadcasting channel c onversion 
section 1 05 f or d ividing e ach c hannel o f t he ATM c ell. T he O NU 1 2 further i ncludes a 
broadcasting channel information processing section 101 for receiving and processing 
broadcasting channel information from the OLT 11, a control section 102 for controlling 
each component, and a switch 106 for switching the digital broadcasting data divided 
1 5 according to channel so as to be connected to each subscriber. 

In operation, several broadcasting service providers transmit digital broadcasting 
data to the OLT 1 1 through each virtual channel connection (hereinafter, referred to as VCI). 
Herein, the VCI implies a communication path of a corresponding ATM cell. 

The OLT 11 converts each digital broadcasting data into a SDH-based optical 
20 transmission f ormat and t ransmits a s ingle o ptical s ignal, a nd t he O NU 1 2 r eceives t his 
optical signal. Then, the SDH to ATM processing section 103 in the ONU 12 converts the 
digital broadcasting data transmitted in a SDH format into an ATM format. The digital 



3 



PI 1221/5000-1-459 

broadcasting data converted into the ATM format are divided into each ATM cell through 
the ATM cell conversion section 104. The broadcasting channel conversion section 105 
divides each channel from ATM cell and provides the switch 106 with digital broadcasting 
data according to channel. 
5 Meanwhile, digital broadcasting data according to each channel are inputted to the 

switch 106 and switched in such a way so as to be corresponded to the subscriber 13 
according to the requirement of the subscriber 13. Herein, broadcasting channel 
information regarding a corresponding digital broadcasting is not included in the digital 
broadcasting data divided into the ATM cell. In order to process such broadcasting channel 
10 information, the broadcasting channel information processing section 101 is further 
included. 

Note that the broadcasting channel information is transmitted from the OLT 1 1 
through a separate line. The broadcasting channel information transmitted to the 
broadcasting channel information processing section 101 includes broadcasting station 
15 information, etc., corresponding to a PID (program ED) included in digital broadcasting 
information. Channels which h ave b een randomly a dded, m odified, and d eleted b y t he 
OLT 1 1 or a broadcasting service provider can be updated. 

FIG 2 is a view showing a structure of a multi-channel MPTS transceived in a 
conventional optical transport network. As shown, a plurality of channels are multiplexed 
20 into MPTSs and the multiplexed MPTSs are transmitted to the ONU. MPTSs 20 to 24 
include a header and at least one channel data. For instance, a MPTS 20 includes data in 
channel 1 and channel 2, and a MPTS 21 includes data in channel 3 and channel 5. Each 
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header of the MPTSs includes a PID, and each payload of the MPTSs includes MPEG data. 
Each channel transmits a plurality of services such as broadcasting services and text 
services. 

However, such VCI frame structure is efficient, for instance, in a cable network, 
5 but entire bandwidth can't be used since the broadcasting channels are multiplexed into 
data in a predetermined format. That is, as shown in FIG 2, since the multi-channel 
MPTSs are transmitted, a bandwidth assigned to each channel is not completely filled when 
channel data are transmitted. In addition, since an additional channel data for control in 
addition to the broadcasting data are necessary in order to tie several broadcasting 

10 channels with the multi-channel MPTSs, a more bandwidth is needed for transmitting 
digital broadcasting data. 

Further, since digital broadcasting signals are typically modulated to form the 
multi-channel MPTSs according to a QAM (quadrature amplitude modulation) method, the 
digital broadcasting signals must be transmitted from a data link layer, which is a secondary 

1 5 layer, to a network layer, which is a third layer, and then processed again. Accordingly, the 
transmission o f o ptical baseband s ignals c omplex. Further, i n t he e vent t hat t he d igital 
broadcasting signals are processed when connected to other communication networks, such 
as an asymmetric digital subscriber line (ADSL) network or a very high data digital 
subscriber line (VDSL) network that has a different data format standard, the multi-channel 

20 MPTSs must be split into each channel. As a result, the compatibility with other 
communication networks deteriorates. 
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SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to solve the above-mentioned 
problems and provides additional advantages, by providing a method and a digital 
broadcasting system for providing digital broadcasting services suitable for an optical 
5 transmission and capable of enabling digital broadcasting services transmitted by means of 
light to be directly connected to other communication networks. 

In one embodiment, an optical transport network for providing broadcasting 
services is provided and includes: an OLT for receiving single-channel MPTSs from a 
plurality of broadcasting service providers, for assigning VCIs to each of the single-channel 

10 MPTSs, for converting into ATM cells, and for c ontinuously transmitting optical signals 
according to a corresponding bandwidth; an ATM cell conversion section for converting the 
optical signals transmitted from the OLT into an ATM format data, dividing the ATM 
format data into ATM cells and outputting one broadcasting channel data from each ATM 
cell; a switch for switching each digital broadcasting data provided from the ATM cell 

15 conversion section to each subscriber; and a control section for receiving header 
information in an ATM cell from the ATM cell conversion section, for updating 
broadcasting channel information, for receiving desired broadcasting channels from 
subscribers, and for controlling the switch so that channel data outputted from the ATM cell 
conversion section can be corresponded to subscribers. 

20 In another embodiment, a method for providing broadcasting services in an optical 

transport network is provided and includes the steps of: (1) receiving single-channel 
MPTSs from a plurality of broadcasting service providers, assigning each VCI to the 
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single-channel MPTSs, converting into ATM cells and transmitting optical signals; (2) 
converting the transmitted optical signals into an ATM format data in a receiving side, 
dividing the ATM format data into ATM cells according to the VCIs, and outputting one 
broadcasting channel data from each ATM cell; (3) updating broadcasting channel 
5 information according to the header information in the ATM cell; and (4) receiving desired 
broadcasting channels from subscribers, switching each broadcasting channel data to each 
subscriber, and providing broadcasting services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The above features and advantages of the present invention will be more apparent 

from the following detailed description taken in conjunction with the accompanying 
drawings, in which: 

FIG 1 is a block diagram showing a c onventional optical transport network for 
providing digital broadcasting services; 
15 FIG 2 is a view showing a structure of a conventional multi-channel MPTS 

transceived in an optical transport network; 

FIG 3 is a block diagram showing a construction of an embodiment of an optical 
transport network including a digital broadcasting channel switching apparatus according to 
the present invention; 

20 FIG 4 is a view showing a structure of a single-channel MPTS and a VCI frame 

structure thereof transceived in an optical transport network according to an embodiment of 
the present invention; and 
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FIG 5 is a flowchart illustrating a method for processing digital broadcasting data 
in an ONU according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

5 Hereinafter, a preferred embodiment according to the present invention will be 

described w ith r eference t o t he a ccompanying d rawings. F or t he p urposes o f c larity and 
simplicity, a detailed description of known functions and configurations incorporated herein 
will be omitted as it may make the subject matter of the present invention unclear. 

FIG. 3 is a block diagram showing the construction an optical transport network 
10 including a digital broadcasting channel switching apparatus according to the embodiment 
of the present invention. 

As shown in FIG 3, the optical transport network for providing digital 
broadcasting services to a subscriber 13 according to the present invention includes an OLT 
(optical line terminal) 11 for converting digital broadcasting data transmitted from 
1 5 broadcasting service providers into optical signals for subsequent transmission to at least 
one ONU (optical network unit) 22, which is a user-end device for transmitting information 
received from the OLT 11 to the subscriber 13. An optical fiber is provided between the 
OLT 1 1 to the ONU 22 for transmission. 

The ONU 22 includes a SDH (Synchronous Digital Hierarchy), an ATM 
20 processing section 201 for converting optical signals of the digital broadcasting data 
received from the OLT 1 1 into electrical signals in an ATM format, an ATM cell conversion 
section 202 for dividing the digital broadcasting data into each ATM cell, a switch 204 for 
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switching each digital broadcasting data provided from the ATM cell conversion section 

202 so as to be connected to the channel desired by each subscriber, and a control section 

203 for controlling each component. 

As artesian can appreciate, a plurality of broadcasting service providers can 
5 format MPEG2-TSs, which are digital broadcasting data, according to a digital video signal 
standard for an ASI (asynchronous serial interface). The formatted ASI data may include 
a plural of simultaneous broadcasting programs. 

The digital broadcasting data formatted, as described above, becomes single- 
channel MPTSs (multiple program transport streams). The broadcasting service providers 
10 transmit multi-channel MPTSs having a plurality of single-channel MPTSs tied together by 
means of the QAM (quadrature amplitude modulation) method, through an optical transport 
network. Note that most cable networks or existing digital TV networks are currently 
capable of transmitting the single-channel MPTSs. 

Accordingly, a plurality of single-channel MPTSs are received by the OLT 11, and 
15 when each digital broadcasting data is received in the ASI format, the OLT 11 finds a start 
of the digital broadcasting data by means of a sync byte of the MPEG2-TS which are digital 
broadcasting data, and then filters the PID (program ED) information of the digital 
broadcasting channel. At the same time, the OLT 11 converts each MPEG2-TS in a 
plurality of single-channel MPTSs into ATM cells and assigns an individual VCI to each of 
20 the ATM cells. For instance, each channel provided by a particular Broadcasting System 
will have one assigned VCI. 

FIG 4 is a view showing the structure of a single-channel MPTS and a VCI frame 
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structure thereof transceived in an optical transport network according to an embodiment of 
the present invention. In the optical transport network according to the present invention, 
the network forms data with regard to one channel into a single-channel MPTS as shown in 
an upper portion of FIG 4 and transmits the MPTS to the OLT 11. The single-channel 
5 MPTS 300 includes a header and one channel data. 

In particular, a VCI frame (shown in a lower portion of FIG. 4) of the single- 
channel MPTS 300 according to the present invention includes a header field 31 and a 
payload portion containing one channel field 32 with digital broadcasting data. 
Particularly, the header field 3 1 includes an ATM VCI field, which implies that this frame is 

10 an ATM VCI, and a channel information field containing broadcasting station information, 
etc., corresponding to the PID information in the channel field 32. The broadcasting 
channel field 32 includes a MPEG data field 307, which are digital broadcasting data, and a 
PID information field 306 containing channel information. 

The VCI frame constructed as shown in FIG 4 is converted into SDH optical 

1 5 signals b y t he O LT 1 1 and t he converted o ptical s ignals a re t ransmitted t o t he O NU 2 2 
through an optical line. The ONU 22 converts digital broadcasting data, which have been 
converted into the SDH format, into an ATM format. The digital broadcasting data having 
been converted into the ATM format are divided by the ATM cell conversion section 202 
into each ATM cell. Thereafter, the ATM cell conversion section 202 transmits the 

20 information in the channel information field 302 included in the header in the VCI frame to 
the control section 203. The control section 203 has variable channel information and use it 
to control the switching of channel desired by a subscriber. 

10 
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The control section 203 receives the information in the channel information field 
302 included in the header in the VCI frame from the ATM cell conversion section 202 and 
automatically controls the switching of broadcasting channel desired by the subscriber. 
Further, the control section 203 receives information regarding desired broadcasting 
5 channels from subscribers and controls the switch 204 so that digital broadcasting data in 
corresponding broadcasting channels can be provided to the subscribers. To this ends, the 
switch 204 switches the digital broadcasting data outputted from the control section 203 so 
as to be corresponded to the subscriber 13, who wishes to receive the broadcasting data, 
according to the control of the control section 203. 

10 FIG. 5 is a flowchart illustrating a method for processing digital broadcasting data 

in an ONU according to the present invention. 

Initially, in step 401, the ONU 22 receives broadcasting data converted into a SDH 
format from the OLT 11. In step 402, the ONU 22 converts the received broadcasting data 
into an ATM format and divides the converted ATM cells according to VCIs. In the 

15 present invention, one VCI is assigned to one channel data. In step 403, the ATM cell 
conversion section 202 of the ONU 22 provides the broadcasting channel information to the 
control section 203 and the broadcasting channel data to the switch 204. Here, the VCI is 
divided into a broadcasting channel and a control VCI. The control VCI indicates the 
relationship between a channel of broadcasting data and the VCI. 

20 Finally, in step 404, the control section 203 of ONU 22 receives the desired 

broadcasting channel information requested by the subscribers and matches the V CIs of 
desired broadcasting channels from the broadcasting channel information updated in step 
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403. Then, the control section 203 of ONU transmits only broadcasting channel data, 
which correspond to broadcasting channel information desired by the subscribers from 
among PED information extracted on the basis of the information regarding broadcasting 
channels desired by subscribers, to the switch 204, thereby enabling each subscriber to 
5 receive channel data which the subscriber wishes to receive. 

According to the present invention, as described above, since each VCI is assigned 
to each broadcasting data, each broadcasting channel can be divided in the ONU 22 
according to the VCI when the broadcasting data are converted into ATM cells. Therefore, 
the broadcasting data can be read rapidly and easily during operation. Moreover, since the 

10 broadcasting channel data divided according to the VCI are signals in a secondary layer, 
which have not been modulated as the prior art, the broadcasting channel data can be easily 
connected to other communication networks. That is, since each broadcasting channel data 
is transmitted as individual data without following a cable network standard, the 
broadcasting channel data can be easily connected to communication networks of various 

15 types. 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and 
scope of the invention as defined by the appended claims. 
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